Abstract: Extracranial internal carotid artery aneurysms are rare lesions that still represent a challenge from diagnosis and treatment point of view. Giant complex aneurysms of extracranial internal carotid artery are usually completely excluded by surgical approaches. We present a case of a patient with an extracranial internal carotid artery aneurysm treated by a combined treatment, along with a short review of this pathology.
Introduction
Extracranial internal carotid artery aneurysms are very rare documented lesions. Even if the spontaneous rupture is uncommon manifestation, they can cause life threatening complications especially represented by thromboembolic. These vascular lesions are characterized by different etiologies, multiple neurological disturbances and varying diagnostic and therapeutic approaches. Open surgery is the first mode of treatment with satisfactory in long term. The endovascular approach is also a viable alternative especially when open access to the distal extent of the aneurysm is difficult. In this report we describe a case of giant extracranial carotid aneurysm with fulminant evolution treated by a combined endovascular and surgical technique.
Etiology and Epidemiology
Most common etiological factors for extracranial internal carotid artery aneurysms include congenital factors, trauma (pseudoaneurysms), athero-sclerosis, infective and fibromuscular dysplasia (3) . In the recent studies there has been a change of the etiological profile of extracranial internal carotid artery aneurysms with an increase incidence in atherosclerotic (42% to 70%) and dysplastic (20%) aneurysms and a decrease in infective and posttraumatic aneurysms [9] .
Extracranial internal carotid artery aneurysm could be characterized like a dilation of ICA more than 50% of its normal diameter (0.55±0.66 cm in male and 0.49±0.07 cm in female) [8, 9] . For the younger patients the common cause is represented by posttraumatic and infectious factors with possible associated diagnoses of tuberculosis, HIV or Takayasu arteritis. Salmonella and syphilis is known as main causes of so called mycotic aneurysms. In patients aged over 50 years, atherosclerosis is known as the main cause of these lesions, even if it serves for a secondary finding rather than a primary cause. Fibromuscular dysplasia, collagen tissue disorders and irradiation are among the rare etiologies.
In terms of location, they can be positioned proximal and distal to the Blaisdell line. The proximal types are usually fusiform involving the common carotid artery, the carotid bifurcation and the first part of internal carotid artery. The distal are usually saccular in shape and located near the angle of the jaw [3] .
Clinical Symptoms
The clinical symptoms of the patients with ECA aneurysms vary from asymptomatic neck mass or with aerodigestive tract compression, to neurological deficits and aneurysm rupture. The mass effect can cause direct compression of the vagus, hypoglossal or glossopharyngeal nerves or dysphagia due to pressure on pharyngeal constrictor muscles, pharyngeal dysfunction due to pressure on mucous membranes and ear pain radiating to occipital area. Horner's syndrome can be developed due to the affected cervical sympathetic nerves and hoarseness can be seen as a result of vagus nerve compression.
Most of the patients addresses on admission for painful pulsatile mass at neck region. However, some patients may develop transient ischemic attack or stroke due to a thrombotic or embolic event from the aneurysmal contents. Spontaneous rupture or bleeding are very rare but sometimes sever complication can be seen. Among the patients of published literature, 60% experienced transient ischemic attack (33% amaurousis, 21% hemispheric) or obvious stroke (8%) [9] . The risk of rupture was documented to be higher in mycotic carotid aneurysms whereas traumatic ones tend to stabilize and show regression in time.
Imaging diagnosis
Early diagnosis and anatomical characterization of these lesions are very important in terms of both endovascular and surgical treatments.
The diagnosis may be established by Doppler ultrasound witch ensure determination of the size and extension of the aneurysm. Doppler examination is sufficient to characterize vascular and pulsatile structure of these lesions, but without being able to give enough information concerning the thrombosed part and relation with its neighboring structures.
Conventional digital subtraction angiography remains the "gold standard" imaging investigation for the aneurysms diagnosis. Even so, it has the disadvantage of offering incomplete information, only about their patent lumen. Current angiographic explo-rations represented by Angio-CT and Angio-MRI provide a complete diagnostic imaging and highlighting information on the vascular lumen, thrombosed portions and existing calcifications.
Treatment
The treatment options are represented by surgical excision, endovascular interventions or conservative management. Surgery remains the gold standard and the different procedures consisted in simply ligation of the internal carotid artery and aneurismal sac resection with wall reconstruction, end to end anastomosis, graft interposition of saphenous vein, PTFE or Dacron or ECA to ICA by-pass. The aim of surgery is to remove the risk of thromboembolic events or rupture of the aneurysm. The end to end anastomosis procedure is indicated in case of presence of artery tortuosity especially in elderly patients. The main risks of surgical interventions are represented by transient ischemic attacks (8%), cerebrovascular accidents (4-4.5%), cranial nerve injury (glossopharyngeal, vagus and hypoglossal, 20.8-44%) and death [0% in elective cases, 50% in emergency cases] [8] .
The endovascular techniques are indicated especially in poor surgical candidates or who refuse surgery and consisted in ICA occlusion with detachable balloons, aneurysm coil embolization and stent graft reconstruction.
Case presentation
A 62-year old man was referred to our Neurosurgey Department with a two-week history of an enlarging right neck mass. The patient declares a cranio-cervical trauma in last month by accidental dropping with laterocervical impact of a hard object.
The physical examination revealed a pulsatil semi-solid cervical mass located anterior to the sternocleidomastoid muscle (Figure 1 ). There was an associated pain and compressive symptoms with hoarseness, odynophagia or dysphagia for the last three days. He had no symptoms suggestive of cranial or peripheral neurologic deficits. Imaging investigations started with an ultrasound Doppler performed at admission, which revealed the "mass" to be a giant aneurysm of the right internal carotid artery (ICA). The distal end of the internal carotid artery could not be highlight on ultrasound.
The digital subtraction angiography performed revealed a giant dysplastic aneurysm at the right common carotid artery bifurcation with atherosclerotic partially calcified walls.
The left common carotid artery bifurcation presents a partially calcified atherosclerotic plaque with extension in to internal carotid artery and without significant stenosis effect. Both vertebral arteries are patent and no evidence of atheroma. After discussing the options with the vascular team we decided to treat the patient by a combined approach, endovascular carotid occlusion and surgical aneurysm resection.
A temporary balloon occlusion testing under fluoroscopic guidance was performed for 10 minutes. The procedure showed a good arterial compensation of the right internal carotid artery territory by left internal carotid injection via anterior communicating artery. The right vertebral artery injection with right carotid temporary balloon occlusion showed a partial posterior communicating artery contrast filling (Figure 4) .
After occlusion testing a permanent obstruction of the right common carotid artery was performed by placing two latex detachable balloons (Goldballoon 3) at the proximal part of the vessel ( Figure 5 ). The next day the patient was referred to the vascular surgery clinic for complete resection of the aneurysm. The procedure was performed under general anesthesia continuously systemic anticoagulation. The lesion was achieved through a standard approach along the anterior border of the sternocleidomastoid muscle. The aneurysm was exposed with carefully preservation of VII, X, XII cranial nerves. A total resection of the aneurysm was performed by vascular permanent clip placement above (ICA, ECA) and below (CCA) the lesion. The postoperative course was very good and the patient was discharged on post-operative day 5.
